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SUMMARY

Inthis first publication of a series reporting on the results of a biotaxonomic and ecological research

project concerningthe genus Taraxacum, cytological and some oecological data are recorded of 13

species belongingto the sections Eryihrosperma and Obliqua from the dune area of the province of

N.Holland and from the North Sea island ofTerschelling (The Netherlands),are recorded. In most of

the populationsamples from 4 to 8 different species were found. Thepopulationsfrom the mainland

proved to be richer in species than those of Terschelling. Some ecological and possible genetic

implicationsof the sympatric occurrenceof so many species in the same habitat are discussed.

The chromosome numbers of T. commixtum (2n = 24,32) and of T. laetiforme (2n = 24) had not

previously been determined. I n four other species chromosome numbers were found which differ from

counts of the same species as reported in the literature. Both the local and the regional karyological

variation are appreciable.There is a remarkable concentration of(newly recorded)tetraploidforms in

a restricted areawithin the mainland area studied.

A study of the chromosome morphology revealed a most inconsistent pattern of satellites and

secondary constrictions within a single species, involving both their number and their size or location.

Inthe discussion some attention has been paid tothe conceivablyerroneousreports in the literature of

hypertriploidywhich may be attributable to this inconsistency of the chromosome morphology.

1. INTRODUCTION

The taxonomic complexity of the genus Taraxacum with some 40 sections and

about 2000 described (micro)species in a polyploid series (with x = 8) is an

established fact; for surveys compare, e.g., Doll 1973a, b, 1974; Richards 1968,

1970b,1972; Richards & Sell 1976and Van Soest 1963.An important and basic

feature with taxonomic implications is the frequent incidence among the poly-

ploid species of obligatory agamospermy supposed to be responsible for a com-

plete genetic isolationofclosely related species providing the basis ofthe morpho-

logical, ecological, and phytogeographical identity of the species. However, al-

ready as early as 1946 Sorensen & Gudjonsson showed that in the agamo-

spermous triploids (2n = 24) occasionally sexual reproduction, and consequently

anexchange ofgenes, may takeplace. In additionone has foundthat also outside

ofthe western part ofcentral Asia (considered to be the areaof origin ofthe genus.

Van Soest 1958) diploid and sexually reproducing taxa occur; this has been de-

monstrated for Central Europe by Tschermak-Woess (1949), Fuernkranz

(1960); for Britain by Richards (1968, 1970b) and for northern Europe by



288 J. C. M. DEN NIJS, A. A. STERK AND H. VAN DER HAMMEN

It is to be expected that the assembled evidence will enable us to assess the

significance of the Taraxacum flora and also to what extent the dandelions are

indicativeof ecological conditions. Such informationmay prove to be very useful

for the future managementofpastures and meadowsand also ofnature reserves.

The present reportconcerns only the chromosomenumbersand the cytological
variation of a number of species of the sections Erythrosperma Dahlst. em.

Lindb.f. and Obliqua Dahlst. em. Lindm. found in the coastal dunes of the

province of North Holland and of the North Sea island of Terschelling. The

ecological aspects will only be touched uponhere in a preliminary wayand will be

treated extensively in forthcoming papers.

Our information concerning the chromosome numbers in the species of the

sections Erythrosperma and Obliqua is still very incomplete, and when they were

recorded the datawere usually obtainedfromonly a few localities(or froma single

one), and from a few individuals. A survey ofthe accumulated records is given in

our table 2 (compare also Doll 1973a). Material from the Netherlands had

previously only been investigated by Hou-Liu(1963). Theavailable dataalready

point to a certain amount of regional, and partly also infraspecific, cytological
differentiation.

Gustafsson (1937), M alecka (1961). The incidenceof sexual reproduction may

have a considerable bearing upon speciation processes and upon the classifi-

cation. A more detaileddiscussion ofthis point is beyond the scope ofthe present

paper, but the insufficient knowledge of the distribution of sexual forms of

Taraxacum in the Netherlands and in a wider compass, in Europe (compare
Richards 1968), which renders the classification more or less uncertain and the

cause of variationdifficult to assess, has also been a reason why the present study

was initiated; this paper is the first report of our findings. Our second con-

siderationwas that the appreciable rangeofformsencountered especially in more

or less anthropogenic habitats and expressing itself in such a fashion that in the

Netherlandsa meadowrich indandelionsmay contain 10 to 15 microspecies ofthe

section Vulgaria renders a detailed study of this phenomenon necessary (von

Hofsten 1954recorded similarsituationsinSweden). From an ecological pointof

view this poses several problems, especially that of the co-existence of so many

closely allied taxa in the same habitat, and the question what underlying mech-

anisms ofnichedifferentiationare involved. Solbrig& Simpson(1974) succeeded

in demonstrating in the U.S.A. differences between closely related biotypes of

Taraxacum as regards theirlife strategy in connectionwithr- versus K-selection. It

is not very probable thatthe co-occurrence ofanumberofclosely relatedspecies of

dandelions in a certain type of environment is chiefly explicable by the heter-

ogeneity of that environment.

In order to get a better insight into the distributional range, the ecological

tolerance, and the habitat preference of the microspecies of Taraxacum in the

Netherlands, an inventarisationofvariousenvironmentswas started. On thebasis

of population samples, the relative opulence of the Taraxacum flora is being

investigated. In addition ecological dataconcerning the vegetation, the soil con-

ditions, and the agricultural managementwere assembled.
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2. MATERIALS AND METHODS

The sites that were sampled are situated in the Noordhollands Duinreservaat

(Prov. of Noord-Holland) and in the island ofTerschelling (Prov. of Friesland).

For the localities, see map I.

The population samples were taken from as many different environments as

possible so as to be able to study the greatest possible rangeofdiversity in the local

species of Taraxacum. At each selected site 50 to 100 Taraxacum plants were

gathered fromthe local population. With “local population” is meant a groupof

flowering and/or fruiting specimens of Taraxacum occurring in an ecologically
discernible part of the terrain, such as a slope with a northern or an eastern

exposition in the dunes. The actual sampling was done as follows: A length of

rope was placed on the vegetation cover in several repeated runs and each gene-

rative dandelionplant touched by the rope or growing at a distance ofnot more

than 10cm fromthe rope was collected. The numberofruns was determinedby the

surface area of the locality and the density of the Taraxacum stand. At each

sampling site a record of the stand of vegetation was made according to the

methodofthe Braun-Blanquet school (see DoingKraft 1954). These records will

be published elsewhere. For the identificationof the species the keys of Hagen-

duk et al. (1975) were used. The names ofmany collectedspecimens (including all

those used for our cytological studies) were checked by A. Hagendijk, Prof. J. L.

van Soestand H. A. Zevenbergen. For the nomenclatureoftheother higherplants

encounteredin our sample plots Heukels-Van Ooststroom (1975) was followed

and for the syntaxonomic unitsWesthoff & Den Held (1975).

Chromosome counts were obtained by means of a squash technique, mostly

applied to young seedlings and partly to root tips of plants transplanted into

flowerpots (compare,e.g., Richards 1968, Den Nijs 1974, somewhat modified).
Ofall plants cytologically studied voucher specimens are kept in the herbariumof

the Hugo de Vries-laboratorium(AMD).

3. DESCRIPTION OF THE SITES

Many ecological details have been borrowed from Doing (1964, 1966). An at-

tempt was madeto classify the vegetation records according to Westhoff& Den

Held (1975), but this was not always possible, however, owing to the appreciable

local variation of dunal vegetation types.

The areas wheresamples were takencan be referred to the following four groups

(compare map I):

1. The Vroonweidenf = statute pastures) near Castricum

The population samples 1-75 and 3-75 (table I) were collected in a complex of

formerstatute grassland near Castricum(Bakkum) locally known as “Konings-

bosch”, consisting of partly low-lying and moist grassland, grazed of old but

nowadays only extensively so. Itis situated along the low inner borderzone ofthe

dunes in the transitionalzone towards the flatarable land.
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The soil is comparatively rich in hymns and decalcified. The local stands of

vegetation are characterised, among other things, by acidophilous taxa such as

Anthoxanthumodoratum, Agrostis tenuis, and Rumex acetosella, and they exhibit

some ruderal features. The vegetation types are referableto the Galio-Koelerion

and show a relation with theFestuco-Galietum maritimi(Westhoff & Den Held

1975).

2. Outer dunes“Oceaan”

near Heemskerk

The population samples 6.75, 7.75, 8.75, 11.75, 14.75, 15.74 and 18.75 were

obtained from the dune area Oceaan near Heemskerk. This is a relatively un-

disturbedarea consisting of fairly youngdunes. The soil containsonly athin layer
of humic matter and somewhat deeper a great dealof shell grit rendering itrich in

lime. The whole area has been described by Doing (1964) as the Rubus caesius-

landscape with, dependent on the exposition, transitions towards the Ammophi-
letum and Galio-Koelerionvegetation.

3. Inner dunes in the vicinity of"Aldertdal"near Egmond-aan-Zee

Population samples 20.75,21.75and 22.75were gathered about 1 km Southof

Egmond aan Zee in the “Aldertdal”and surroundings. This area has ofold been

Map 1. Situation of the sampled populations.
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subjected to some anthropogenic influences and is consequently covered by a

somewhat singular vegetation type included by Doing (1964) in the Koelerion-

Silenelandscape, a typegenerally developed aroundthe old fishing villages in the

duneregion. The samples studied are from stands ofthe Anthyllido-Silenetum or

closely related vegetation types. The sample 4.75 is from the Bleek near Egmond

aan Zee, an almost level stretch of ground situated in the transition towards the

inlandagricultural fieldsand meadows.This site is disturbed to some appreciable

extent by treading.

4. Dunes in Terschelling

The dunesofTerschelling are situatedin the so-called WaddenDistrict and are

poorin calcium, whereas theother localities enumeratedare all in the calcareous

Dune District (see Heukels-Van Ooststroom 1975). The population samples

2.76T, 3.76T, 4.76T, 11.76T, and 15.76Tare scattered in the eastern part ofthe

island, partly in theouter dunesneartheNorthSea, partly inthe innerduneson the

transitional zone towards the mud flats ofthe WaddenSea. All samples are from

dry grassland belonging to theKoelerio-Corynephoretea with influences fromthe

Molinio-Arrhenathereteaand the Plantaginetea majoris, the latter influences in-

dicating humandisturbanceapart from grazing and treading.

4. THE COMPOSITION OF THE POPULATION SAMPLES OF TARAXACUM

Table 1 shows the species of Taraxacumencountered per sample. The numberof

Erythrosperma species per sample exhibits a fair amount of variation. In the

NoordhollandsDuinreservaat the numberis 4—8, but mostly two or three species

are dominantand several are less frequent. In Terschelling the numberofspecies
of the section Erythrosperma per sample is lower.

The specific composition of the dandelionsamples is especially important in

this connection because it shows quite clearly that a relatively large numberof

closely related species (of the same section) may occur sympatrically. This is of

considerable significance because of repeatedly published reports of the oc-

casional incidence or sexual processes in triploid dandelions. For the section

Vulgaria this has been shown by Sorensen& Gudjonsson (1946), for the section

Palustria by Malecka (1973), and for the section Erythrosperma by Richards

(1970a), but in ourpresent investigation up to now noindications ofany sexuality,

hybridisation, or introgression have been found.

An explanation of the quantitative and qualitative composition of the Tara-

xacum flora of the habitats studied cannot be given as yet. Generally speaking,

there is not much known of the ecology of the species of Taraxacum; this is

presumably attributableto the relatively difficult recognisability of the species,
which does not encourageany ecological studies. A fair amount of information

concerning theecology can be gleaned fromphy tosociological publications; in the

Netherlandsand regarding the section Erythrosperma in Boerboom(1957,1960),

Doing(1964, 1966), Hagendijk et al.(1975), and Westhoff & Den Held (1975).

Our ecological records will be dealt with more extensively at some later date.
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Characteristic ofthe vroonweidennear Castricum are the Erythrosperma spe-

cies T. lacistophyllum, T. rubicundum, and T. tortilobum.According to thephyto-

sociological literaturethese formsexhibit a broad ecological amplitude. T. torti-

lobum is said to be a character species of the Order Festuco-Sedetalia, and T.

lacistophyllum and T. rubicundum of the Alliance Galio-Koelerion(Westhoff &

Den Held 1975). These species appear in most of our samples (see table 1). T.

tortilobumis a species often encounteredin localities where some anthropogenic

influences prevail (Hagendijk et al. 1975). This explains its occurrence in the

grazed or until recently grazed vroonweiden. The presence of T. dahlstedtiiand T.

raunkiaeri, species of the section Vulgaria preferring sandy soils (see 1.75), also

points to human influenceand cattle grazing. T. obliquum is here of incidental

occurrence in sites where on open slopes with a southern exposure stands of

vegetation related to the Tortuleto-Phleetumdevelop.

The dandelionflora ofthe samples fromEgmond aan Zee contains a relatively

large amount of species including representatives ofthe section Vulgaria pointing

towards some human interference still noticeable in dunes around the fishing

villages. The frequency of representation of T. commixtum, character species of

the Anthyllido-Silenetum nutantis, and the closed grassy vegetation cover with

manifest traces of damage by rabbits (Westhoff & Den Held 1975) are typical.

Also T. brachyglossum is frequently encounteredhere, in a tetraploid form, and T.

tortilobum, T. rubicundum, and T. lacistophyllum are again of common occur-

rence. T. oxoniense seemsto prefer slopes with anorthern exposure and isreplaced

on south-facing slopes by T. obliquum and T. taeniatum.

The samples from Oceaan do not show so many indications of human in-

fluences, T. tortilobumand the species belonging to sect. Vulgaria being but little

represented. On south-facing slopes T. obliquum and T. taeniatumare dominant,

on west-facing ones T. oxonienseand T. rubicundum.

The samples from Terschelling are somewhat poorer in species of Taraxacum

thanthose fromotherlocalities. The frequent occurrence of T. tortilobumindicat-

ing anthropogenic interference is striking. Human activities are also manifest

from the presence of species of sect. Vulgaria: T. hamatum, T. haematicum, and

T. obtusilobum in 11.76T. In the vegetation recordings there are several represen-

tatives of Molinio-Arrhenathereteaand Plantaginetea indicating cattle grazing,

treading, and manuring.

5. CYTOLOGICAL DATA

Table2shows the chromosomecounts ofspecies encounteredin the present series

of population samples investigated. The identifications of all the specimens stu-

diedwere checked by Van Soest. Relevantliteraturereferences with the countryof

origin are included in this table. Only reliable counts obtained from high quality

slides are reported.
In order to trace any regional variation, the chromosome number of each

species was determinedby examining materialfromas many localitiesas possible.
In a number of individual plants studied for their chromosome number, apart
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Table
2.
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).
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2n

2n
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Originating
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Author

8-75

2

8
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16,17,

18,20,

24,

26,

28

Gr.

Britain

Richards
1968,

1970b

24

Sweden
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24
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1968

24

D.D.R.,
Poland
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1969

24

D.D.R
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20-75

1

3

32

21-75

5

9,1
2

32,

33
2

21-75

1

2

34
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2

2
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_

_

_
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1

2

32
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1

2

32

22-75

1

2,

1

33,64

1

1
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3
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-

-

-
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3

3
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1

1
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Gr.
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Richards
1969
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2

5
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2

5,

1
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1

1
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D.D.R.
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1
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25
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1

1
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1
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laetiforme

11-75

1

1

24

-

obliquum

3-75

1

7
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24

Sweden

Gustafsson
1932,
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7-75

4

5
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24

Netherlands
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3

4
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6
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Gr.
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1
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1

1
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2
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1

1

24
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D.D.R.

Malecka
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3-75

1

3
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Gr.

Britain

Richards

1969,1970b

6-75

4

5

24

24.
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D.D.R.

Doll
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7-75

2

5

24

8-75

2

2

24

14-75

1

1

24

18-75

1

1

24

20-75

4

9

24

21-75

1

2

24

22-75

1

1

24

4-76T

1

4

24

11-76T

2

7

24
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1

3

24
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1

2
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D.D.R.
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D.D.R.

Doll

1973a

26

D.D.R.

Malecka
1969

1-75

1

4

32

taeniatum

6-75

3

4

24

24

Netherlands

Hou-Liu
1963

1

2,7

24,25

24

Gr.

Britain

Richards
1968
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from normal euploid cells, one or some with aneuploid cells were found (both

hypo- and hyperploid ones were encountered). Since a certain variation in the

somatic chromosome numbers, and the incidence of hyperploid cells in certain

kinds of tissues is so often encountered, especially in seedlings, such variations

found in Taraxacum are not specially mentioned(Swanson 1975). All deviations

in the number shown in table 2 are, therefore, based on counts within one in-

dividual (or group ofindividuals) and indicatethat such individualsdeviate as a

whole.

It appears from the table that the chromosomenumberoftwo species has been

recorded for the first time, whilst in other species additional(i.e., not previously

encountered) numbers were found, which means that the regional variation in

chromosome number within the section Erythrosperma is appreciably greater

than was hitherto known.

5.1. Enumerationof the species with additional comments

T. brachyglossum Dahlst.: 2n = 24, 32 (see figs. 1.1 and 1.2).

Richards (1970b) proved that in Great Britain this species is cytologically very

variable. In our material no diploid (and sexual) individuals were encountered.

The differentiationin triploid populations near Heemskerk and tetraploids ones

(a novel record) near Egmond, two localities only about 15 km apart, is striking,

especially since from widely scattered places on the European mainland only

triploids wereknown. However, the species being not easily identifiable, incorrect

naming resulting in an unwarrantedrecord ofthe variation in therelevant litera-

ture cannot be excluded.

Among the tetraploids some hypertetraploid individuals were found, which

elucidatedthat: (1) a specimen with2n = 33 may originate as asingle case among

the normal ones (2n = 32) in a progeny (the mother specimen having 2n = 32);
and (2) a specimen produces, as far ascould be ascertained, only a2n = 34progeny

[i.e., the mother specimen already has 2n = 34).

T. commixtum Hagl.: 2n = 24,32 (firstrecords for this species; seefigs. 1.3and

1.4).
The cytological variation shows the same geographical distribution as in T.

brachyglossum. viz., triploids in the Heemskerk areaand tetraploids in the vicinity

ofEgmond. T. commixtum is known to be rather polymorphic (Hagendijk et al.

1975). A study ofthe collectedherbariumspecimens revealed that although all the

specimens undoubtedly belong to T. commixtum, thereis,however, amorphologi-

cal discontinuity correlated with the different chromosome numbers. All plants
from Heemskerk are morphologically distinct from those found near Egmond.

One must, therefore, consider the possibility of the occurrence of two different

taxa instead of only one.

T. dunense V.S.: 2n = 24.

Our findings confirm the older records.

T. lacistophyllum Dahlst.; 2n = 24(25).

Incontrast to many populations fromthe DDR and Polandwhich consistentirely

of hypertriploids with 2n = 25 )Malecka 1969), our studies showed that in the
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Dutchpopulations studied2n =25 individualsare only occasionally encountered

{see fig. 1.5).

T. laetiforme Dahlst.: 2n = 24 (firs record for this species).
This species was only sporadically met with.

T. obliquum (Fr.) Dahlst.: 2n = 24.

Thepresence ofonly triploid individualswithoutany deviationconfirms previous

records ofthe chromosome number.

T. oxonienseDahlst.; 2n = 24 (see fig. 1.6).

The triploidy foundin Holland(a new record for the species) is not inagreement

with thetetraploidy foundin British populations (Richards 1969). Doll(1973b),
in his revision of the section Erythrosperma, mentions this taxon only among the

species dubiaebecause the original description and the type specimen do not give

any informationconcerning the colour ofthe achenes. It may well be, therefore,

that the various students of dandelions, when referring to this species, do not

necessarily always deal with the same taxon.

T. proximum (Dahlst.) Raunk.: 2n = 32.

It is rather curious that the tetraploid number we found (deviating from that

reported from elsewhere; Great Britain, C.S.S.R., D.D.R.: 2n = 24) is localised

again in the area S. of Egmond (compare T. brachyglossum and T. commixtum).

T. rubicundum Dahlst.: 2n = 24.

In the 44 specimens studied, which came from a total of 13 different sites, no

indicationof the incidenceof hypertriploidy (Doll 1973a) was found. In view of

ourample numberofobservationsitis extremely doubtfulwhether hypertriploids

occur in our dune area at all. The hexaploid specimen recorded by Malecka

(1969) is most probably an incidentaldeviation.

T. scanicum Dahlst.: 2n = 24.

In agreementwithDoll ( 1973a), also in our region there is no confirmationofthe

numberof 2n = 25 recorded in Polish material.

T. silesiacum Dahlst.: 2n = 24, 32 (see fig. 1.7).

Also in this taxon we found a diversity in the ploidy level withina relatively small

area; triploids and (a novel record) tetraploids. Again no confirmationwas found

ofthe occurrence ofhypertriploidy (2n = 26) as recorded from5 differentplaces in

Thuringia by Malecka(1969). Doll(1973a) did not find any aberrantchromo-

some numberseither in plants from elsewhere in the D.D.R.

T. taeniatumHagl.: 2n = 24(25) (see fig. 1.8 and 2.1,2,3).

Fig. 1: Metaphaseplates of some ofthe species studied:
1.1. T. brachyglossum 2n = 24, note the very large SAT’s and secondary constrictions;

1.2. T. brachyglossum 2n = 32;

1.3. T. commixtura 2n = 32, note (as indicated) the two distant chromosome segments;

1.4. T. commixtum 2n =24, see the indicated large SAT’s;

1.5. T.lacistophyllum 2n = 25, the indicated 25th chromosome could be a segment broken offfrom the

mother chromosome;

1.6. T. oxoniense 2n =24;

1.7.T. silesiacum 2n = 32, with large segments;

1.8. T. taeniatum 2n = 24, compare /ig.

2.1-2.3 for variation in SAT’s;

1.9.T. tortilobum 2n = 24.
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In one progeny(of 6.75), apart from eutriploids, numerous 2n = 25 plants were

found. If the latter can originate simultaneously (may be by a genetic predispo-
sition of the eutriploid mother) the possibility arises that whole populations of

such 2n = 25 plants could develop. This couldnot be concluded from the scant

representation of such hypertriploid individuals dealt with elsewhere in the pre-

sent study, e.g. T. lacistophyllum. Sucha mechanism mightcontributeappreciably

to the dynamics of the taxon as regards its variability, provided that the pheno-

menon is indeedattributableto true tetrasomy and not to a breakage ofone ofthe

chromosomes. We shall return to this point in the discussion.

T. tortilobumFlorst.: 2n = 24.

None of the 57 specimens (from 8 sites) studied showed any variation in their

triploidy, which renders the incidencein Holland of the 2n = 25 typerecorded

fromFrance and fromSpain (Richards 1968) most unlikely. The numberof SAT

chromosomes variedappreciably (see fig. 1.9).

4.2. Some notes oh chromosome morphology

During the present investigation some attention has been given to the chromo-

some morphology, especially as regards the presence ofsatellites andofsecondary
constrictions such as mentioned by, e.g., Malecka (1962) in her discussion of

karyotypes in Taraxacum.

“True” satellites in the formofrelatively smalland dot-likeappendages ofsome of

the chromosomes were not observed, but much larger elements, up to half the

length of the arms, were seen which are distincly separated from the rest of the

chromosomeand may be regarded as satellites. This type ofchromosomeis men-

tioned by Malecka (1969) as her Type VI although in the illustrations of the

metaphase plates in her paper the size of the satellite is not in proportion to the

given description (they are much smallerand almost dot-like).

Secondary constrictions have also been noticed in our material, the arm seg-

ment cut off being of about the same size as theabove-mentionedsatellites and

only distinguishable by the fact that the separation fromthechromosomeis only a

constriction resembling a centromere and not aspace between theparts ofthe arm

In practice we could not always succeed in distinguishing these two types

consistently because the variationin the modeofconstrictionwas too great. Since

such typifications are sometimes used inkaryological publications, the recordsof

the presence of large satellites well separated from the remainderof the chromo-

some are shown in table3 (compare alsthefigs. 1.1 to 1.9).

The records are given per species, i.e., they are from all individuals studied

combined, and indicate the numberand the variationof the number, respective-

ly, of SAT chromosomes encountered. The variation dit not appear to be cor-

related with certain population samples, which means that only on rare occa-

sions per species (or per sample, respectively) a constant number was recorded.

6. DISCUSSION

It was found that in the area studied from 4 to 8 species of the section Erythro-
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sperma may occur sympatrically; the eight species form one-third of all

dandelions of that section recorded from the Netherlands. According to Rich-

ards (1970a) the co-occurrence of more than two or three dandelions of that

section is most unusual in Britain, and he considered the presence of 9 species in

one single habitatin Slovakia to be exceptional. However, in the Netherlands, in

localities inthe dunes, the occurrence ofup to 8 taxa ofthat sectionis not atallrare;

theadditionalpresence of the not directly (ecologically) related Vulgaria is not

even taken into account.

The results of our studies indicated that one area may be much richer in

Taraxacum species than anotherregion that is nevertheless comparable in several

respects: the dunes of Terschelling are upon the whole not so rich in species of

Erythrosperma as those of the Noordhollands Duinreservaat (the transitional

zones towards the mud flats excepted). It has furthermore appeared that in the

dunes the Taraxacumflora may differalong relatively short distanceseven if there

are no conspicuous differences in vegetation cover, soil conditions, or exposure.

Possible explanations couldbe: chance happenings or effects, associated with the

appreciable possibilities of fruit dispersal (which might be particularly of im-

portance for species represented in low frequencies) and the small-scale hetero-

geneity of the biotype.
For a comparison of the diversity of dandeliontaxa per habitat in phytogeo-

graphically similar areas the following points may be relevant:

(a) The surface area of the plots studied: if it is too small, especially the less

frequently ocurring species, although occurring in that habitat, may not be re-

Table 3. SAT-chromosome frequencies in some species ofsect. Erythrosperma.

Present study Richards 1968 Malecka 1962

Species 2n no. of 2n no. of 2n no. of

SAT-chr. SAT-chr. SAT-chr.

brachyglossum 24 3 24 - 24 3

32 0-1

commixtum 32 0-3

24 1-3

lacistophyllum 24 0-4

25 4 25 4

obliquum 24 0-3

oxoniense 24 2-3 32
-

proximum 32 1

rubricundum 24 0-3 24
-

24 3

scanicum 24 0-2

silesiacum 24 1 24 0-3 26 1

32 1

taeniatum 24 1-2 24 -

25 1-2

tortilobum 24 0-3 25 2-3
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corded (compare the minimum sample plot area in phytosociology: Braun-

Blanquet 1964).

(b) The correct naming of the species, which is especially important when mor-

phologically very similar species grow sympatrically and misidentifications

are likely to occur.

(c) The type of habitat: further studies have shown that, generally speaking, in

not much disturbed sandy biotopes (in which particularly species of the

section Erythrosperma occur), fewer species are found than in grassland types in

which the Vulgaria dandelionspredominate; it is of importance to note in this

connectionthat so far 23 species of Sect. Erythrosperma and an estimated 150 of

Sect. Vulgaria have been recorded fromthe Netherlands.Fromour investigations
and frompublished reports it has become quiteclearthat manydandeliontaxa are

ecologically closely relatedandfrequently sympatric in certainhabitats. This may

have important consequences for any gene-flow between and for the identity of

such species; conceivably the incidenceof a sometimesrelatively large numberof

indeterminate individuals may also have something to do with it. Our future

research will, therefore, pay a great dealof attentionto the possible occurrence of

sexual processes in Taraxacum populations.
As regards the chromosome numbers, the value of a fine-meshed system of

sampling has once more been proved convincingly by the fact that both localand

regional variation in number came to light (see also Richards, 1968).Withinthe

region of study variation was sometimes noticed, but also several differences

betweenour results and previously published counts were found.

Two categories of deviating results are especially noteworthy, viz.,

(1) Species in which slight differenceswere found betweenour counts and those

recorded elsewhere, which differences {e.g., between2n = 24 and 2n = 25 or

26) can relatively easily be explained by deviations fixed in the agamospermic

mode of reproduction and rendering the competitive capacities of the genome

strong enough to maintain itself. The populations orpopulation groupsoriginated

in this way might have a local distribution. From the data regarding, e.g.. T.

taeniatum it has appeared that hypertriploid individuals may indeed develop in

the progenyof a eutriploid mother plant (compare in this connection also, e.g.,

S0RENSEN & Gudjonsson 1946 who found spontaneous hypotriploids). As a

characteristic feature of a certain species hyperploidy is not a useful taxonomic

criterion, however.

(2) Species with several ploidy levels. Such taxa maybe ofgreater importance for

the unravellingof the speciation mechanisms in Taraxacum thansuch as those

mentionedsub 1. It is known that tetraploids may have originated fromtriploids

when, in contrast to the normalapomictic modeof reproduction, an “unreduced

egg cell”becomes fertilisedby a haploid gamete (Muller 1972; Malecka 1973).

A new tetraploid formmayarise, for instance, which is directly relatedto the ‘ ‘old”

species, provided the constituting gametic cells both belong to that species. This

need not to be the case, however. In such circumstances the presence of two

separate biological entities cannot be precluded, although they may be very

similar in appearance and were, therefore, referred to the same species by taraxa-
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cologists. 11is rather probable that in spite ofthe morphological resemblancesuch

forms have different ecological amplitudes. In this connection, the data concern-

ing T. brachyglossum, T. commixtum and T. silesiacum are rather suggestive,
because these taxaall occur inboth triploid and tetraploidpopulations withinthe

rather limited area under investigation. This opens up a promising possibilityofa

thorough investigation of the genetical and ecological aspects of the incidence of

such sympatric populations with differentploidy levels. This situation even gains

anextra dimensionby thefact that most ofthe tetraploid populations in question,

irrespective oftheir specific identity, occur in the Egmond area (localities 20., 21.,

and 22.75) whereas the corresponding triploids are centred around Heemskerk

(e.g., loc. 6., 7. and 8.75). Conceivably, the anthropogenic influences somanifest in

the Egmond area and resulting in aspecial characterof the vegetation, referred to

the Koelerion-Silenelandscape by Doing(1964), may play a role.

As regards the SAT chromosomesand the secondary constrictions, thefollow-

ing comment seems appropriate. During our karyological observations we rather

frequently noticed that the severed fragment, as a rule nearly halfas long as the

arm involved, was lying so far from theremainderof the chromosome, and was

sometimes more or less twisted in the plain of the metaphase, that there was some

considerabledoubtwhether that fragment was still connectedor whether it was a

separately functioning (B-)chromosome (as already intimatedby Richards 1 968;

see also our figs. 2.1, 2.2, and 2.3). For this reason the present authors do not

preclude the possibility thatboth in our own studies and in thoseofother workers

the count of25(or26as the case maybe) chromosomeswas in fact unwarrantedand

was (or is) incorrectly recorded for the individualspecimen (or the population or

species) examined. It is not impossible that a very stringent uniformity of the

Fig. 2: Metaphaseplates ofT. taeniatum:

2.1. normal 2n = 24,onebig SAT-chromosome;

2.2. the satellite slightly turned and nearly as large as the remainder ofthe chromosome (arrow);

2.3. two large SAT’s, oneof which rather distant (arrow).
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pretreatment procedures before the actual squashing might prevent such un-

certainties. The procedures followed during the present study were not so

stringently uniformand this applies most probably to the methods followed by

otherworkers. This renders the records in our table3 somewhat doubtfulas far as

thecorrelationbetween the specific status and thenumberofSATchromosomesis

concerned. Of all our counts only those of T. lacistophyllum (which was, in-

cidentally, only occasionally encountered) were consistent(2n = 25 with always 4

SAT chromosomes). One must also accept thatall difficultiesassociated with the

construction of karyograms of Taraxacum (Gustafsson 1932; Sorensen &

Gudjonsson 1946: 8 chromosome types; Malecka 1962:6;Richards 1972:10;
Singh et al. 1974: 16) may have something to do with the above-mentioned

difficulties encounteredwhen one studies the chromosomemorphology.
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